Background and Purpose: The aim of this study was to determine the predictive yield of upper limb short latency somatosensory evoked potential (USEP) in patients with first stroke in the dominant hemisphere.
Subjects and Methods

Patients
The study included 19 patients (11 men, 8 women; mean age, 57.8 years [range, 36 to 71 years]) suffering from their first stroke (cerebral infarction) in the dominant hemisphere, hospitalized at Loewenstein Rehabilitation Hospital. Dominance was determined by the writing hand, as reported in the anamnestic information provided by the patient and/or the family: 16 had right-hand dominance and 3 left-hand dominance. Most had a communication disability.
Cerebral infarction was diagnosed by medical history and computed tomography scan of the head.
Clinical Evaluation
The patients had two clinical evaluations: the first on admission (approximately 3 weeks after the acute stroke; mean, 20.5+8.8 days) and the second approximately 10 weeks later (mean, 71 ± 14.6 days). Each type of evaluation was carried out by the same specialist on both occasions, as described below.
(1) Motor ability was evaluated using two established quantitative methods. First, the motoricity index (MOT), performed by a medical doctor, scores muscle power on a three-point scale. It uses weighted scores, so that a score out of 100 can be calculated to represent the power at a joint, on a limb, or in a whole side. Second, the Rancho Los Amigos assessment (RAN), 6 performed by an occupational therapist, was originally developed for the evaluation of the integrated function of the total upper extremity of the hemiparetic patient. The test consists of 17 graded activities, arranged in seven levels by degree of difficulty. 
Statistical Methods
The spssx statistical system was used for data analysis. USEP results for the three left-dominant patients were reversed, so that in all cases the results of the dominant hemisphere could be grouped together. Student's t test was used to evaluate changes in each clinical parameter between the initial and the follow-up evaluations. Spear- Correlations between the USEP parameters and functional performance after 2 months of rehabilitative treatment were performed and are presented in Table 2 . A significant correlation between NI latency over the dominant hemisphere and motor ability was found. Latency of PI was found to correlate with communication skills, and this was true for both hemispheres ( (Table 2) . We also sought possible relations between USEP parameters and changes in clinical performance during the rehabilitation period. Positive relations were found between CCT over the dominant hemisphere and changes in motor function alone, as evaluated by MOT (P>.046; r=.50). Direct relations were found between amplitude of NI/PI and changes in motor performance (for RAN, P>.007; r=.67); this was true also for communication ability and for amplitude of P15/NI. These relations were evident over both hemispheres and were stronger for interhemispheric latency difference (P>.002; r=.80).
Regression analysis performed for USEP parameters and the changes in clinical functional ability during this period of rehabilitation yielded the following findings (Table 3) . (1) In regard to motor ability, only amplitude in the damaged hemisphere was found to have a significant correlation with change in motor ability as measured by RAN. This predicted level measured by R2 was .34 and increased after the addition of the other parameters to .6.
(2) In regard to ADL ability, no significant correlation was found for any one of these parameters. However, a statistically significant R2 (.4) was found for the combination of all of them.
(3) In regard to communication ability, a statistically significant correlation was found only between the amplitude in the unaffected hemisphere (after stimulation of the nondominant hand) and speech ability (R2=.52). After combining the other USEP parameters, R2 measured .65. A similar and even stronger correlation was found between the USEP parameters and change in comprehension ability (between both tests). The combined R2 was .85, and for the relation between comprehension and amplitude alone, R2 was .73.
Discussion
Stroke-related damage to the central nervous system can be evaluated in several ways: clinical examination, imaging techniques (computed tomography, magnetic resonance imaging, single-photon emission computed tomography, and positron emission tomography)12'13 and physiological tests (EPs).14,15 Their use leads to a better understanding of central nervous system pathology, and this in turn may help in choosing the appropriate treatment plan for the short and long term. USEP is a neurophysiological tool that provides objective information about the activity of the somatosensory pathway. It was used in this study as an adjunctive mode of sensory evaluation of patients with severe language dysfunction. The purpose of the study was to assess the value of USEP as a predictor of functional ability and its improvement in stroke patients. USEP studies were performed about 3 weeks after stroke. Clinical evaluation of motor, ADL, and communication ability was performed at 3 and 10 weeks after stroke because most of the clinical and electrophysiological changes occur during this period. 3 Results indicated that the absence of cortical potentials is a strong indicator of a poor functional performance. Similar findings were presented by Ring and Finnegan.16 Postrehabilitation functional performance was found to be poor in patients without cortical potentials in the first month after stroke. The presence of NIs is not predictive of the extent of change that will take place in functional ability during the first 3 months of poststroke rehabilitation. However, prolonged latencies and reduced amplitudes are associated with poorer performance levels.
The significant relations observed between USEP response in the first month after stroke and clinical performance 2 months later may facilitate the use of this tool as a predictor of stroke outcome. These include the following. (1) Different components of the USEP response (ie, CCT and amplitude of NI) could be correlated to different aspects of function (motor, ADL, and communication ability). These components may represent different neurological abnormalities. (2) USEP correlates well with the severity of the neurological deficits, but it does not predict the degree of improvement over time. This may mean that USEP changes are related to neural damage but not to potential neural changes that could be activated during recovery. (3) A correlation between USEP and clinical performance was found over both hemispheres. This finding may indicate that changes in neural activity took place during the first month after stroke, and these affected the rehabilitation potential.
The "end product" of EP studies is a curve. There are many ways to analyze USEP records.10 Different components of the USEP may refer to different clinical activities. There are few reports on the predictive capacity of USEP,17-23 and in all, only "gross" clinical criteria and general electrophysiological components were used. The study of Pavot et a120 included the largest group of patients (n=130), but their findings were limited because clinical assessment covered only gait and hand function.
It is difficult to predict outcome within the middle band of stroke patients and even more difficult to estimate their potential for functional change. USEP has only limited prognostic value, and bedside examination is still an important tool for patient evaluation. However, together with clinical evaluation of motor and ADL ability, which has some predictive power, USEP may be a useful complementary tool, especially in patients with severe language dysfunction. This study also indicates that a combination of some components of the USEP response may have a stronger predictive value for recovery than the more commonly used single USEP component. A recommendation for future studies is to define a USEP score that may be calculated on the basis of a combination of components. It would be even more fruitful to combine such scoring with data from other evaluation techniques.
